Lectin OS-9 delivers mutant neuroserpin to endoplasmic reticulum associated degradation in familial encephalopathy with neuroserpin inclusion bodies.
A feature of neurodegenerative diseases is the intraneuronal accumulation of misfolded proteins. In familial encephalopathy with neuroserpin inclusion bodies (FENIB), mutations in neuroserpin lead to accumulation of neuroserpin polymers within the endoplasmic reticulum (ER) of neurons. Cell culture based studies have shown that ER-associated degradation (ERAD) is involved in clearance of mutant neuroserpin. Here, we investigate how mutant neuroserpin is delivered to ERAD using cell culture and a murine model of FENIB. We show that the ER-lectin OS-9 but not XTP3-B is involved in ERAD of mutant neuroserpin. OS-9 binds mutant neuroserpin and the removal of glycosylation sites leads to increased neuroserpin protein load whereas overexpression of OS-9 decreases mutant neuroserpin. In FENIB mice, OS-9 but not XTP3-B is differently expressed and impairment of ERAD by partial inhibition of the ubiquitin proteasome system leads to increased neuroserpin protein load. These findings show that OS-9 delivers mutant neuroserpin to ERAD by recognition of glycan side chains and provide the first in vivo proof of involvement of ERAD in degradation of mutant neuroserpin.